I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Learning styles (LSs) have been defined as the composite cognitive, affective, and physiological characteristics that are relatively stable indicators of how a learner perceives, interacts with and responds to the learning environment.\[[@ref1]\] Bruner\[[@ref2][@ref3]\] have described how humans assimilate knowledge about the environment through four sensory modalities: Visual (observing pictures, symbols or diagrams), auditory (listening, discussing), visual/iconic (reading and writing), and kinesthetic (using tactile sensory abilities such as smell and touch). Many tools have been developed over time to understand how individuals learn such as the Vermunt\'s inventory, Kolbe learning style indicator, Meyer Brigg Indicator, Flemming\'s Visual, Aural, Read/Write, and Kinesthetic (VARK) questionnaire, etc.\[[@ref4][@ref5][@ref6]\] VARK is an acronym for Visual, Aural, Read/Write, and Kinesthetic.\[[@ref7]\] Some examples of the VARK learning style preferences (LSPs) are: Visual (looking at and making pictures, animations, graphs, tables, etc.); aural (listening to and participating in speeches, discussions, and question answer sessions); read/write (reading and writing text associated with the textbook, class notes, laboratory reports, etc.) and kinesthetic (engaging in physical experiences, manipulating objects, etc., e.g. laboratories).

Learning strategies are specific combinations or patterns of learning activities used during the learning process. The quality of learning outcomes achieved is dependent to a considerable extent on the learning activities used by learners. These learning strategies can be broadly divided into self-regulated strategy in which the students perform most regulation activities themselves, externally regulated strategy in which the students let their learning process to be regulated by teachers/books or lack of regulation when students are unable to regulate their learning process by themselves and also experience insufficient support from external regulation as provided by teachers and learning environment.\[[@ref8][@ref9]\]

Recent research has made it fairly clear that different students have different LSs.\[[@ref10][@ref11][@ref12]\] LSPs are significantly different in males and females.\[[@ref13]\] Read-write and kinesthetic learners who adopt a deep approach learning strategy perform better academically than do the auditory, visual learners who employ superficial study strategies.\[[@ref14]\] Much work has been done on studying the individual learning preferences and how instructional methods can be tailored to cater to the different styles.\[[@ref10][@ref13][@ref14][@ref15]\] However, individualization of instructional methods has not been shown to contribute significantly to learn outcomes.\[[@ref3][@ref8][@ref16][@ref17]\] Studies have also shown that the most effective learners are able to adapt to the style which the learning situation requires.\[[@ref18]\] The teachers can help students to develop strategies for adapting to differing situations, especially when LSs do not fit to a task.\[[@ref19]\] Awareness of LSs can create a better learning environment by enabling students to use appropriate strategies.\[[@ref20]\]

The best learning "style" for benefitting from instruction is to avoid depending upon any single style, or any style-like consistency in approach.\[[@ref21][@ref22]\] It has been advocated that learners take a very flexible approach to instruction, so to optimize what they get out of each formal instructional situation that is useful in the long term, not just useful for coping with the instructional situation in the short-term. Developing the flexibility to respond productively to all sorts of instructional situations would be a laudable goal for medical students.\[[@ref21][@ref22]\] How best to encourage this flexibility is yet to be determined.

Therefore, the aim of this study was to determine the impact of awareness of LSs and motivating students by externally regulated strategies to use mixed methods of learning.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Fifty 1^st^ year medical undergraduate students participated in this study. The study was approved by research and ethics committee of the institute and written informed consent was taken from all participants before enrolling them for the study. Permission for using VARK questionnaire for the educational project was taken from Dr. Neil D. Flemming, who holds the copyright for it (VARK version 7.1; 2011) and related copyright materials were available on the website. Validity and reliability of the VARK questionnaire have been recently established.\[[@ref23]\]

In the beginning, during session one, VARK questionnaire was administered for determining LSs of participants and student questionnaire was used to determine their awareness of various LSs. In session two, purpose of the study was explained to the students and written informed consent was taken. Sessions 1--4 and 6 were classroom sessions of 45 min to 1 h duration conducted by the investigator (AB). In session three, a lecture on LSs and learning strategies in accordance with VARK preferences for intake, revision, and output was taken. In session four, students were informed about their individual VARK preferences and grouped into eight groups with seven/eight students per group. The investigator consciously made the group such that there was a mixture of students with different LSs in a group. This ensured that there was direct interaction between read-write/kinesthetic type of learners (who use a deeper approach to learning) and the visual/auditory learners (who use a superficial approach for learning). Session five consisted of group sessions with the students. Only one group of students and the investigator were present in each discussion. Each session took about half an hour in which individual learning strategies of students were discussed. A conscious effort was made by the investigator not to refer to their VARK learning preference at this time, so that the students did not get the message of restricting to their own LSP. Each student described in detail the learning strategies used by them. The investigator (AB) then helped the students in identifying the learning strategies not being utilized or underutilized by them. The students were encouraged to try mixed methods of learning for enhancing performance in the examinations. The examination system for these students was a composite process which includes theory, practical, and *viva-voce* examination in which the first three levels that is, knows, knows how, and shows of Millar\'s pyramid and first five levels of Blooms taxonomy were assessed.

Session six was again with the entire class in which deep learning strategies identified in each group were discussed, and students were further encouraged to adapt a mixed method approach for enhancing their learning. Feedback from all students was taken using student questionnaire at 3 months and from some students by interviews at 6 months.

Student questionnaire {#sec2-1}
---------------------

The questionnaire had three sections. Section 1 was for collecting demographic data. Section 2 was for pre- and post-type assessment. Questions in this section were close-ended with a 4-point Likert scale regarding the awareness of LSs. Section 3 of the questionnaire was administered only at the end of the study. It had open-ended questions which were graded on a 5-point Likert scale. The last question in this section was regarding the strength/challenge faced during the intervention. Questions in this section were mainly for process evaluation and students' perceptions to a mixed method approach of learning.

The evidence for validity was gathered for the questionnaire based on current usage of the term where all validity is construct validity\[[@ref24]\] and as described elsewhere.\[[@ref25]\] The questions were framed and aligned for the purpose of the study. The questionnaire was reviewed by two experts to see if the questions as framed were clear, would elicit the desired responses, and captured all issues of concern. Pilot testing was done with students of another MBBS batch as subjects. Based on the suggestions, modifications were made in the student questionnaire. Reliability coefficient Cronbach\'s alpha for section 3 of the student questionnaire was 0.923.

Student interview {#sec2-2}
-----------------

A guided interview for an in-depth understanding of the students' experiences while participating in the project was conducted. This was one of the components for overall program evaluation and evaluating program effectiveness to improvise future interventions. Six students volunteered for the interview. They were given time and date for the interview. However, the students were hesitant of being video/audio taped, so the investigator asked them for a narrative, describing the effect of participating in the project, positive points of the intervention, what activities to be scaled up and what to be discontinued, what were the barriers for the students, and how did they overcome them.

Quantitative data were analyzed using SPSS statistical software (SPSS Inc. 2013, version 22.0 for Windows,Armonk, NY, USA). Qualitative data analysis was done using a grounded theory approach with constant comparative analysis. To start with the narrative, data were first organized in a tabular format. Some themes were identified beforehand and then in each response the particular theme if identified was given a code comprising 2--3 alphabets. However, while reading and coding the data certain emergent themes were also identified and were added to the initial list. Thus, at the end we had a list of themes and the comments in support of those themes. Similar themes were then combined to form a category. The previously read data were then reviewed to check for the appropriateness of the themes developed. Two authors independently analyzed the data. The inter-rater reliability of identified themes and comments assigned to them was 100% after discussion as determined by the Miles and Hubermann\'s formula.\[[@ref23]\]

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Of the 50 medical undergraduate students who participated in the study, 34 were female and 16 male. Mean age of the participants was 19.24 ± 0. 63 years. Mean VARK questionnaire scores before and after 3 months are shown in [Table 1](#T1){ref-type="table"}. Comparison of the preintervention VARK scores with the postintervention VARK scores using Wilcoxon signed ranks test revealed significant difference only in the mean V scores (*P* = 0.023).

###### 

Mean VARK scores before (pre) and after (post) the intervention

![](IJABMR-5-58-g001)

Analysis of the ranks of various LS scores and their pre- to post-difference has been detailed in [Table 2](#T2){ref-type="table"}. For all the LSs, there was a change in the pre- to post-scores. For example, comparison of V postscore versus V prescore reveals that there were 13 negative ranks, 26 positive ranks, and 8 ties. This means that out of 47 students, V postscore was less than V prescore in 13, V postscore was more than V prescore in 26, and 8 students did not show any change in the visual scores before and after the intervention. Thus, there was a change in the visual learning scores of 39 students. Statistical analysis of the number of students showing changes in LS scores with those showing no changes revealed a highly significant difference for all the four LS categories (*P* \< 0.001).

###### 

Detailed analysis of various LS scores and their pre- to post-difference

![](IJABMR-5-58-g002)

Figures [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"} show pre- and post-intervention response of students to questions in section 2 of student questionnaire. These responses on a 4-point Likert scale showed a highly significant increase (*P* \< 0.001) in the mean scores for all the questionnaire items in this section for assessing student awareness of LSs. At the beginning of the study, there was a lack of awareness about the concept of LSs amongst the students but after the intervention there was a significant increase in the number of students reporting that they were aware of LSs. More than three-fourth of the participants reported that they were familiar with the VARK LSPs (88%) and also familiar with the strategies available for enhancing learning (82%). Last question in this section was: According to you which type of learner you are (V/A/R/K)? In response to this question, we expected students to tick mark any one of the acronym given in the question. Few students did tick mark one of the acronyms, but it did not match with their VARK analysis result. Thus, initially no student was able to identify their own LS in accordance with the VARK preference but by the end of study 46% students could correctly identify their own LSP.

![(a) Responses of the students to preintervention student questionnaire. (b) Responses of the students to postintervention student questionnaire](IJABMR-5-58-g003){#F1}

[Table 3](#T3){ref-type="table"} shows the responses of students to questions in section 3 of the student questionnaire on a 5-point Likert scale ranging from strongly disagrees to strongly agree.

###### 

Mean (±SD) responses of students to questions in section 3 of the student questionnaire on a 5-point Likert scale (ranging from strongly disagree to strongly agree)

![](IJABMR-5-58-g004)

These results emphasized important points about the externally regulated strategy for enhancing learning. First, the group discussions were held in a nonthreatening environment in which all participants were encouraged to freely exchange their way of learning. They felt part of a learning community and the facilitator was successful in motivating them to try adapting to new LSs. For example, more than three-fourth of the participants agreed/strongly agreed that there was a proper demonstration of the way of discussing LSs in a group. In group discussions, they felt part of a learning community and discussions in the group helped them to develop a sense of collaboration with others in the group, discussing about LSs was an effective method of enhancing their learning and discussions were valuable in helping them to appreciate different perspectives.

The results also showed that there was adequate faculty encouragement and support to the groups and effective feedback provided by the faculty. For example, more than three-fourth of the students agreed/strongly agreed that faculty encouraged them from time to time for group discussions, helped to remain engaged in group discussions and even encouraged students to explore new LSs, felt motivated to explore other LSs, and feedback provided by faculty was helpful in developing new LSs. More than three-fourth students reported that combining new LSs helped them in improving their performance in examinations.

However, it is important to note that only 58% were actually able to identify the best combination of LSs for them. Almost a similar percentage (56%) was able to incorporate LSs of others in their group into their own LS and felt comfortable disagreeing with others in the group.

Forty-three students commented on the open-ended question in section 3 regarding challenges faced during the intervention. The major themes derived from the content analysis of this qualitative data were that applying and incorporating new LS was difficult (19/43), there was difficulty in meeting for group discussions (13/43), and it was initially difficult but later they adapted to new LSs (5/43). These themes along with the sub-themes and comments are listed in [Table 4](#T4){ref-type="table"}.

###### 

Content analysis of open-ended questions in section two of student questionnaire

![](IJABMR-5-58-g005)

One suggestion to overcome the time constraint was "This survey should be done at school level or at the time of enrollment in medical college." Overall students found the intervention useful and helpful. One student commented: "Knowledge of our LS helps in improving the skill. Also, group discussions helped to learn and incorporate and improve other learning methods."

In the narratives, all six students were able to list the different LSs, identify their own LS, and describe various activities they undertook as participants. Themes regarding the strength of the intervention, barriers encountered, and recommendations along with comments of the students regarding the mixed method approach of learning are described in Tables [5](#T5){ref-type="table"} and [6](#T6){ref-type="table"}. In brief, the strength of the intervention was group discussions which helped in learning. The students also developed an awareness of new LSs and more importantly the skills to incorporate it into their own style. They could also apply these learning strategies in other subjects as well. The students also became more organized.

###### 

Content analysis of the student narratives: Strengths and barriers encountered

![](IJABMR-5-58-g006)

###### 

Recommendations for future intervention

![](IJABMR-5-58-g007)

The barriers encountered were lack of time which hindered group discussions and group members not comfortable with each other in sharing views. Despite these barriers, the students also recommended that in future all activities to be continued for a subsequent group of students, with emphasis on including more interactive sessions.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

In the onion concept of LSs, an analogy has been drawn between the various concepts of LSs and the layers in an onion.\[[@ref26]\] Thus, the three layers that is, innermost, middle, and outer represents students' cognitive personality style, information-processing style, and instructional preference, respectively. The instruments for assessing the LSs fit into one of the three layers. The outermost layer of the LSs that is, instructional preference is the most superficial of all and also is most vulnerable to change. This justifies the use of VARK questionnaire for the present study since it is based on the sensory modality used for acquiring information and thus fits into the outermost layer that is, instructional preference.

It has recently been reported that read-write and kinesthetic learners who adopt a deep approach learning strategy perform better academically than do the auditory, visual learners who employ superficial study strategies. Previous studies have suggested that visual and auditory learners can be encouraged to adopt kinesthetic and read-write styles to enhance their performance in the examinations.\[[@ref14]\] Thus, although there may be a predominant LS yet students can be taught to use alternative styles.

However, in available literature the process of motivating students to adapt to different LSs has not been described clearly. In the present study, more emphasis was on the process of motivating the students toward incorporating other LSs. Our first effort, therefore, was to make the students aware of various LSs and strategies they could use to enhance their learning.

After this, external regulation as a motivating factor for adopting various learning strategies was used and results of the study confirmed that the entire program for enhancing students learning was meticulously planned and well executed thereby validating the entire process. Group discussions between faculty and students were effectively conducted. The students could freely exchange their methods of learning. Student awareness of various learning strategies helped in better acceptability of external regulation for adopting various learning strategies and made it more effective.

The subsequent impact of awareness and effective external regulation was evident from student comments. A large number of students (78%) commented that use of these LSs helped them in improving their performance in the examinations even if they were not able to identify the best combination of LSs (58%) for themselves. This meant that although students could not actually figure out what was best for them yet they had already started utilizing a variety of methods for enhancing their learning. This observation was further quantitatively strengthened by pre- and post-intervention comparison of VARK scores indicating that there was a change in VARK scores of a significant number of students after the intervention. On qualitative analysis, various themes derived from the content analysis of the student interviews added further support.

Group discussions were the most important part of this external regulation strategy for enhancing learning.

Although LSs of the students were assessed using VARK questionnaire and the students were told about their preferred LSs, yet less than half the class could later on correctly recall their own VARK LS. This emphasizes the point that although initially groups were made in accordance with the LSPs of the students so as to have a heterogeneous group yet this point was not reemphasized further. This was done to facilitate students to try to incorporate other styles and not stick on to their own.

Previous research has shown that matching the teaching style to LSs of learners has some benefit.\[[@ref27][@ref28]\] There is also evidence that providing creative teaching/LS mismatch which required students to experience the less dominant qualities of their LSs stimulated learning.\[[@ref29][@ref30][@ref31][@ref32][@ref33]\] Educational research suggests that optimal learning results from a certain degree of tension and disequilibrium and the learners need to be "stretched" somewhat to learn.\[[@ref31][@ref34][@ref35]\]

In summary, this study outlines a well-planned roadmap of appropriate use of externally regulated learning strategy, wherein on the background of prior knowledge of various LSs and strategies, students were encouraged to incorporate a combination of learning strategies which best suits them.

Since this study was carried out at the time when students were nearing the completion of their 1^st^ year in medical college and were very close to taking the final examination, paucity of time needed for self-directed efforts at incorporating newer LS strategies was an important limitation. This could be overcome by undertaking these efforts at the time of enrollment of students in medical college so that students have sufficient time at hand to try out the novel techniques.

Another limitation of the study was that we did not specifically measure the level of Blooms taxonomy/Miller\'s pyramid, this intervention tried to address.

Further research in sufficiently sensitized students toward the use of the mixed method approach for learning, can be planned to find out which domain of learning and which level of Blooms taxonomy/Miller\'s pyramid has been enhanced.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Awareness of individual LSs among 1^st^ year MBBS students and the use of an externally regulated strategy for enhancing learning helped students adapt to other LSs. This enhanced the use of better learning practices and, therefore, better learning outcomes. Thus, knowledge of VARK LSP of the student should not be considered as a restriction to use that particular style only. Rather, teachers should make a conscious effort to let the students explore other LSs as well.
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